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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a capacitance -type liquid level 
measuring apparatus by which the level of a liquid inside a tank can be 
measured in real time and continuously, by applying a high frequency 
across both electrodes of a level sensor, which is composed of a 
detecting electrode and a shielding electrode, and measuring the 
interelectrode voltage. 

SOLUTION: A level sensor 20 is composed of a rod-shaped detecting 
electrode 22 and of a cylindrical shielding electrode 24 which is arranged 
coaxially. When the level sensor 20 is inserted into a liquid inside a tank, 
the liquid flows into the level sensor 20, and both levels become equal. 
Then, when a high frequency is applied across both electrodes by an 
oscillator 12, the capacitance of the level sensor 20 is changed due to a 
change in the levels. An interelectrode voltage which is changed due to 
the change is measured by a voltage measuring device 14. Thereby, the 
change in the levels of the liquid inside the tank can be detected 
continuously. At this time, by using a linearity correction resistance 16 
which is corrected to an optimum value by a correction resistance 
setter 30, the nonlinearity of an interelectrode voltage-capacitance 
characteristic can be corrected to be linear. 




c 1 


: 






..*7,?ir 




c 2 



* 22 



LEGAL STATUS 

[Date of request for examination] 13.07.2004 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



oa)B*mMF/r (jp) (12) £t H) 4# f ^ £t < A > aimmm&nm* 

1-30544 

(43)&B!B ¥fifcl 1^0999) 2n 2 B 



(51)IntCl. 8 «SiJia# FI 

GO IF 23/00 GO IF 23/00 A 

23/26 23/26 A 



m&m. jm*. m$mv&2 ol 7 jo 



(21)fflH#^ 


®M¥9- 187891 


(71)fflSA 


394003438 










(22) ansa 


¥«9¥(1997)7H14B 




S£S»##fi5B^#BT^/MJj328 






(72)&9!# 


itJH BSCS! 








ffiES»SSrt#fla«I886-l asS^tf* 














(72)&9§* 
























(74)ftSA 


im± us* n« 



(54) mmo&m wamaa^v^xmtaum 
(57) inn] 

mm wvtv&towm 22 1 mm&mm 22% 

b 4 S mm i"</u± 2 0t. mWiffi i^</Hr yt2 
OJC««U"Cii5^jRS:R3iDi-S»«*l 2fc, KJRffiu 

^v-fe ^u- 2 0 (Dmnramis^pj^^tT 9 w^* 1 

4 £ , R%(i« 12t WiWm ^/vt yf2 0 ffifcSSR 
S16^ RBjBWjESSl 1 6 ic&ft bT^E^MlEfe 

n 1 6 <otmvR&*n 5 ttjE&suHea 3ot^t 



10 



/-30 



JE 
« 
ft 

JSl 

31 



it 



16 

V 



IE 
ft 



12 



14 



20 



24 ^" 



Steffi u^/w-fev-^oi^mSi^gEjK 

At * a> s nx v > 6 t t ir z> mvx 1 KUB 

[00 0 1] 

fc^TA^ AB.oig« 

wtcsijer * r t <nx* zmw^^mmmm^mi- 

[0 0 0 2] 

[«*o«i] ^®^-</v ^mm^tc^a 

[0 0 0 3] 

xm^x\,^z>tc#>\^ mvmxm'</i>-7ft m^x^zm 
&kmcx^zm&bxt*»w&mimix< s^, * 

[0 0 0 4] ^0«W:JR^U-C, »M^2-4 

9 1 1 9^M(cPI^$titv^5 i 5 ^tltt^:^ 



^©MfeMTS h<OX$>Z>o **»lcWt, •Bfc^'— 

[0 0 0 5] LJ&>b*ase>. fftffi^-</V^#li*at<D 
(ifeS) fcft3 0 ■ffnttEEoSfta" 

[0006] ^e^"C. w<o«fc5#gfcJ®£» 

[0 0 0 7] 

[0008] £7c, ^^co#m^a^® u^/^a* 

[00 0 9] 0 5i^tJ;5^ Cm] , ^^L 

= L X +L S Cm] ORft^^Ii2 2i:, tfcfcl 

Cm] , ^:^L Cm] ©R««©^ KMI 2 4 t ^ 

£ S ©**^T«**€>K*L S Cm] tLXffifcZthX^ 

2 tt^fr^Rm^, L x H&MffiOftS (L A =L-L 
s Cm] ) Tfc^o 
[0 0 10] 



C = 



2n Cei Li + e? Ls ) 



[0011] 
[^C2] 



Log. (b/a) 



-2- 



c - 



5 5. 6xl 0" JJ i L+ U s ~i) L s } 



Log, 

[0 0 12] r<oat©W</W-fe^2 0 bM&llZ 

m^S CF] , RlZISfiL CQ] , o) = 2 n f -C£>5 0 
[0 0 13] 
[»3] 



CF) 



Cb/a) 



I Vol = 



I V. 



CVJ 



<1 + (coCR) 2 } 1/2 

[0 0 14] ^Ut, ^2^D^®^/>-fe^^2 0(O 

wfc*r««i«imffiv 0 ^biixabisr^m 

[0 0 15] L*>L&as&. 8jB^^yf2 0O# 
itlctll^;n s *©H«tt*2J:0iIj|**:ft 

2 0 (DfftiC £ <onffifl@ 7 <£ 9 ft WV £ 

\z&vz>»nmmRxfinmmnEE (c L , 
nmmwz (c H , v H ) t^m^tmm (*4) £s 

AflGtkQ&U r<Dffi©iiG&Q£gc3 £t)jfca6P>;ixS® 
h /h $ < ft 5 «£ P S^MiE^^ R <D1S:£ &fif 9 o 

[0 0 16] 
[&4] 



Vb-V l Vk-Vl 

Va = C + V„ Cm 

C„-Cl 



(V) 



[0 0 17] 

[0018] mi t**&m*>*w&m*sitm ^^mm 

iflO-Cfc^ WVVD&tomm 2 2 t tft^3I«« 2 2 £ 



2 0<Dffi««2 2, 2 4^SaKUTiK^jeS:ff^5l6 
Hll2t, 0O«ffi^®Eoai3£ 
«rff 5«ffi»3£*l 4 fc, $&MS£l 2 kili^Hry 

WMtjHgts; i 6 1 , sasffijE^ft: 1 6 x^xwm 

miEmi 1 6 <D«fifc«Rje«T 5 «JE«^3£« 3 0 £ 
[0 0 19) Ml/^Vtyf 2 011 ^3&tf[£j4t£ 

«»&0^T»«f|S^»«S»tto^iry^2 6, 2 8«9 
ttttMu ttfcriB&2 2 iV- ^KU2 4<Z>@££?T 

m»Hmcfs:->—/u vmm 2 a n\z.m&4 0 a-x 

tcAS&tfi 5*C, S«EAP4 6&tfl»«fcAP4 8 
OTRItMfCV^. i~<ft< fct>**PttS2 2© 

^<8W^(^ ^ty^2 6, 2 8(Cj:t) 
&&W12 2\ZT^BZs%frftX&toWfc2 2<r>&9x 

[0 0 2 0] 2f4«B5U-</U"feV^2 OCDj^S 

^2 2, 2 4 lc««Ltil^SS:^t5 <>©t & *) , 
®JSE$J^ 1 4 ttf&ffi U~</Hr VI*- 2 0 CDffim*! 2 2 , 

2 4\z.fflgi\sxwmm*>n&v 0 &wfe-rz>hoxtb 

6o iI3§«tIEJ£Si; 1 6tt»anl/^yf2 0i 

B^iJlcSSKLT* «^/vtyf2 0OlMtff- 

ct < ft £ ± 3 ft«tt«fci«*«:E«tt; 1 6 «rK36i- s 

<Dx&z> 0 ^it, :tif)Mi2, mjEsy^i 
4, BG»»5E«ai 6&t«ti«tt:aa:^*3 of*, ft:® 

Vfr 2 0O±^tC— t#>bftX\<^ 
[0 0 2 1] tt!£«8aa!Jfc#3 0H HI 2 iC^-T 

U*rtf5#aO»lft«»a**3 2i:, ^ttj^ttfc^®j» 

mm* ft o memm^m 3 4t. t&fommvimm 3 4 
[0022] ftmmzmnm^m3 2^ ^m^2 2 

iHSOg^, »IB*1 2<DA*«EXt«8«J«««ftifO 



-3- 




5#m^fi^t/mffiK«ff (c L , v L ) tmm\y^ 
<D±mmh u \z&tfz»w&mRxfmmmns. (c„ , 
v„ ) *m/»tcmnwMQt, wmMmc-mmmmm 

[0023] 3 4 tt*iG»iSM» 

t> > Sttm^ft 3 6 fi, ifj»«iE^ 1 6 tCg&ttb 

[00 24] 0 l^/W^l 

5£3£ftl 0£rJBV>T^>'^4 4f*3CO*&®l^</l'4 2G9$J 

[0 0 2 5] [g!3te s ^y^44^mi^tyf 
2 0 ?rjfAltM u^A'SISS:*? 9 tt 
9, *V^4 4tf>±aSW<£«gB<J:*K ISffiU-VHr^iJ- 

/Hr VU" 2 0(D ;P K«« 2 4 tt*(WfiE A P48t 

f^4 0 li^lAP 4 8 <fc *) t y t 2 0 rticlA L, 
4 4ftcDf£3a W<;U4 2 £irV-^2 OftGQ^®^ 

[0 0 2 6] -t It, 12i!) K««SrHl*n-r5 

c (» 2) #»bu M^ic^tsr^iaD 
tlffllffv 0 (ft 3) as3Eflrr3fc«>, KEM£«l 

4-e^>-^2 ocoii^mHv 0 ^ftsrayjei-srt 
[0027] r^ipjc, *mm<D»w&M&mmi>"< 

ffiu^u3EftSrjWSmBEV 0 <D&fclz£*) VTA** 4* 

[oo28] ^^<?5»m^fi^R®^^<^a3S 
mmmmw&^& 3 2 tc «t d hd^mes^: 1 e osstffi 

a, v/-;wKt«2 4<D^lb, «ffiU"</l'-fe>'iHB 
O^r^L, 2 0A^HJEV 0 ^U^^^ftf 

(c L , v L ) tmmi"<*<D±mmL H K.tsv&nn 




®mRnmmmmj£ <c H , v„ > &&A,izwmmQ 
(ft4> ^ mmztiz>»w&mc-nmmn&v 0 <o 

mWa&mv (ft 3) ^OKK (Ho»»«5» SrSttir 
[0029] ft*5, #i«R»i&©*ffiK:ov>Ti±, 

[0 0 30] UT, 3 4 IC<£ 9 > ilG& 

[0 0 3 1] C^iMC ^W^SaSffiiE^SLl 6& 

t«iiE«sas:s»3 o«:(iiix.fc»m«s^«®^/H«i 

v^jB0S«JEV o -it^ic («ffi^^L s ) 

[0032] s 8 itjiffiiEss: 1 6 mm 

«-C<fc»K tfe®i2 2^1a^l. 5 (mm) , 
— Kfi;^ 2 4 co^^ b *5 1 0 (mm] , U^<yu 
-fe>"^^<D4^L^2 Cm) , }£ffiW</W9T[&a 5 0. 
1 Cm) , _bK^l. 9 Cm) , ftm&12<DAf}m& 
Vo &3 CV) , ISMfiftf *S1 (MHz) , m»4 
0 <D#»m^ e 8 & 2 <D9M£fkNrK&^X. BJIffiiE© 
^16^1 CkQ) , 1. 5 CkQ) , 2 CkQ) , 

2. 5 CkQ) <D&wr&{£o\,^x<DmmwM mmxm 
7j<) tmfjmj£v 0 -mm^/^h s mt&m&ftm 
mmxmm t<Dm&&^i>x^z> 0 ^commx*). 

[0033] £A_h. *ISW»-sa6«l!:ov^"C»iW bfc 



-4- 




<&<>itm&i±. w.mc* 

[0 0 3 4] B3»*KEffiSL<DB8!«fc*5V^rfe, ffi 

(c L , v L ) *±iwt[ (c H , v H ) &m/vtmmic 

[00 3 5] *BD»lftilOj|tW^*5V>Tt>. 

[0036] j&ll. &&w\z&z»w&m&mmi''<;i' 
^^-h^mn^x^mm^c^-r^mx^ *v 

2 Ttt*«#fcfcS. ^tt, SttR! &mmi>Xi%* 

5£Ifrl&^*:#«:U y-<X^t>5Siv^S6»«# (v+ - 
V_ ) bteZo **Wtt*OjBS«&KLft^ 

[0 0 3 7] 




[0 0 3 8] £/c. ^snoBttMa^u^me 

xzz> 0 rttidit). mMmmBE-mm^/imm<Dm 
[■■(oiivftm] 

[0 l ] **Wfc««#«*«^u-^A4iJQS«© 
[12] #3&e;i icff 5 w^j«13fe*6eo 

[ei 3 ] hi ic^rmKratts u^m^mm<Dm 

[0 4] i 3 i^<;H^fco± 
ffiBW0-C£>5 o 

[05] 01 tc^1-#®£S:5£Mffi i/^HOTo^ 
Si$fc*:ifc9!0-efc5o 

[0 6] 05 \c^»nm&^mm u^m^mm^ 
mm&mx&Zo 

[07] 01 ^-rwnM&imm ^^wmmm<om 

[08] 02 \Z7jk?1fcJEl&imfemz X 3 |£j»SjE<D« 
H$r^-0-Cfc<5<, 

[09] H2ic^r*aa*»ss»ffl^^j:5*aG»iR 
[0io] ^mm^^nMm^mmi-^mmmm 

io, 50: »w^&^Mm^-<^mmmm 

1 2 : ^tSE*8i 

1 4 : mffjBO^ 

1 6 : mMffijEte&i 

2 0 : JKffiW<A'-fc>'1f 
2 2 : tktoWM 

2 4 : Ktt& 

2 6, 2 8 

3 0 : ttjE*&&tK£# 

3 2 : ^iiG»iaiiaLm^ 
3 4 : mmmwzfk 

3 6 : SftftRft^A 

4 0 : 

4 2 : f£® 1"<;W 
4 4 : $ 

4 6 : ^cttftAn 
4 8 : MAP 



-5- 



[HI] 



[El 2] 




I 




g 
« 






m 

iE 


I 




i 



— - ] gg.afeg | — 



-1* 



r 



£ 1 


£ 1 






^ 2 





20 



•22 



-32 



/3* 



1 30 

(--' 
I 
i 
i 



36 I 

I 



.J 



Lr 1 



a 

s 

jE 

s 

I 





-7- 



